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Executive Summary 
This thesis explores the relationship between circularity and default risk in the construction sector at 

ING. The primary objective of this study is to confirm that circularity practices have a de-risking 

effect on companies within the construction sector, since this is an effect that can be seen in other 

industries. Additionally, the research aims to assess whether this de-risking effect is currently 

considered in ING's risk assessments. Finally, based on the findings, a suggestion is made to include a 

circularity section in ING's risk assessments to enhance risk management practices. 

The study employs a mixed-methods approach, combining quantitative analysis and qualitative 

insights. The qualitative insights are gathered through interviews with key stakeholders within ING's 

risk management and sustainability departments, providing a deeper understanding of the current 

risk assessment practices. The quantitative analysis focuses on a sample of construction companies 

within ING's portfolio and examines their circularity practices using the Circularity Transition 

Indicators, a set of indicators developed by the World Business Council for Sustainable Development, 

and their risk rating. 

The findings of this study reveal a positive correlation between circularity practices and a reduction 

in default risk within the construction sector. This is because of the resource intensiveness of the 

construction sector, combined with the rising prices of raw materials and increased problems the 

global supply chain is facing. Companies that integrate circularity principles into their operations 

exhibit lower default risk indicators, including financial stability, resilience, and long-term viability. 

However, the analysis also highlights that ING's risk assessments do not currently explicitly consider 

the de-risking effect of circularity practices within the construction sector. This means that 

construction companies with better and more sophisticated circularity practices do not necessarily 

have a lower risk rating. 

Based on these findings, it is recommended that ING incorporates a circularity section in its risk 

assessments to capture the potential de-risking effect of circularity practices. By integrating 

circularity considerations into risk assessments, ING can better identify and evaluate the default risk 

of construction companies, enabling more informed lending decisions and improved risk 

management. 

Further research is suggested to expand the study by examining a larger sample of companies within 

the construction sector and exploring other industries. This would provide a more comprehensive 

understanding of the link between circularity and default risk across different sectors. Additionally, 

investigating the long-term financial performance and market competitiveness of companies 

embracing circularity practices would contribute to a more holistic assessment of their risk profile. 
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Reading guide 
Chapter 1: Introduction 

Chapter 1 is the introduction to the report. It provides information on the background of the 

research, briefly describes the methodology used and introduces the problem. 

Chapter 2: Literature review 

Chapter 2 uses existing literature and research to introduce the main topics discussed and 

investigated in this report. 

Chapter 3: Methodology 

Chapter 3 explains the methods used to solve the problem. 

Chapter 4: Case study 

Chapter 4 is where the methods are being applied in the form of a case study. This is where the data 

collection and analysis take place. 

Chapter 5: Results & discussion 

Chapter 5 discusses the results from the case study in detail. 

Chapter 6: Conclusion 

Chapter 6 is the final chapter in the report and provides a conclusion. The main findings from the 

research are summarised, the limitations are discussed, and recommendations are provided. 
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1. Introduction 
The construction industry is the largest consumer of raw materials, using 50% of all raw materials in 

the Netherlands (Schuttelaar & Partners, 2018). As ING is increasingly focused on sustainability and 

helping their clients become more sustainable, they are interested in new ways in which they can 

promote and enhance sustainability with their clients in the construction sector. Considering the 

high raw material usage in the construction sector, transitioning to a circular economy is a key 

strategy in reducing the material consumption and therefore reducing the construction industry’s 

environmental impact. This research, carried out in cooperation with ING, investigates how ING can 

encourage their clients in the construction industry to become more sustainable.  

1.1 ING Group and Corporate Sector Coverage 
ING is a global bank offering retail, direct, commercial, investment, wholesale, and private banking, 

as well as asset management and insurance services. They have over 37 million customers and are 

active in over 40 countries. In the Netherlands, ING has over 14,000 employees with over 600,000 

commercial clients. ING is looking to cement their place as one of the leading sustainable banks in 

the world, and is therefore increasingly focused on helping their customers, both big and large, 

adopt sustainable business practices. 

This research project is conducted for ING’s Corporate Sector Coverage (CSC) team in the 

Netherlands. ING’s CSC team consists of 6 relationship bankers who are supported by analysts. They 

cover ING’s corporate clients across various industries and sectors, including industrial 

manufacturing, construction, building materials, retail (food and non-food), and services. The CSC 

team is responsible for managing the relationship with these clients and is also jointly responsible 

for customer due diligence, known as the Know Your Customer (KYC) process. To fall under ING’s 

Wholesale Banking department, companies need to have an annual revenue of at least €250 million 

or be publicly listed. In the Netherlands, there are around 30 construction companies that fit this 

criteria, and in ING’s CSC portfolio specifically, there are 6. 

1.2 Problem identification and description 
The CSC team at ING identified the construction industry as a particularly problematic industry in 

terms of transitioning to a more sustainable business model. The construction industry is resource 

and energy intensive, and being a more traditional industry, they are more reluctant to change their 

ways. The CSC team is therefore keen to learn and understand how they can better encourage and 

help their existing clients in the construction sector, as well as potential new clients, become more 

sustainable, with a particular focus on circularity. The CSC team and ING as a whole already have 

several sustainable finance solutions, but until now these are fairly limited in scope.  

The construction industry is one of the largest users of natural resources and one of the leading 
contributors to greenhouse gas emissions, using 50% of raw materials in the Netherlands 
(Schuttelaar & Partners, 2018). Furthermore, the construction industry has been responsible for the 
most waste in recent years (Statistics Netherlands, 2019). Introducing circular economy principles 
could help change this. Recycling does already take place in the construction industry, but the 
current way of doing this means that most recycling that does take place takes place in the form of 
low level down-cycling, where the value of the material is not retained. An example of this is waste 
such as concrete being used for the foundations when roads are built. (Statistics Netherlands, 2019) 
This is therefore not considered circular, since the materials are not reused at their highest value 
(Circular economy introduction, (n.d.)). This means that this recycling does not significantly reduce 
raw material usage. Considering the amount of waste produced by the construction industry, the 
raw material usage could be reduced significantly if high level recycling, or upcycling, took place on a 
larger scale. This is especially relevant, since the Netherlands has set a goal of a completely circular 
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construction industry by 2050 (Ministerie van Infrastructuur en Waterstaat, 2021). On top of this, 
raw material processing is the most greenhouse gas intensive part of the construction value chain, 
other than the operation and use of the completed building (McKinsey & Company, 2022). 
Furthermore, a considerable amount of waste in the construction supply chain could be avoided 
through better management of the materials in the construction supply chain (Deng et al, 2019). 

A key barrier to the implementation of circular principles in the construction sector is the financial 
barrier (Wuni, 2022). If there is no economic benefit, then the relevant actors in the construction 
supply chain will not be motivated to implement circularity into their practices in the absence of 
government regulations. The construction industry is such that several actors all need to implement 
circularity to fully take advantage of the benefits it can provide. Therefore, to successfully do this 
there needs to be economic motivation for the relevant actors in all parts of the construction supply 
chain, as well as sufficient communication between the different actors in the supply chain. Low cost 
of extracted materials, or primary materials, is one of the main reasons for the slow uptake of 
recycled secondary materials. Primary materials are the same price or cheaper than recycled 
materials (Gálvez-Martos, 2018). This means that in many cases, the use of secondary materials, 
which is much more desirable from a circularity perspective, is not economically viable for 
construction companies. This is where financial institutions, such as ING, can step in and provide 
economic motivation through sustainable finance solutions, which will be discussed next. 

Sustainable finance refers to taking ESG into consideration when financial institutions make 
financing decisions (European Commission, n.d.).  At ING, this currently takes place in several forms. 
This includes KPI based finance solutions. An example of this is giving a company requesting 
financing a series of ESG related KPIs, with at least one KPI for environment, one for social and one 
for governance. Depending on how the company performs on the different KPIs will determine 
whether the rate on the loan increases, decreases, or stays the same. This is a good way of 
encouraging companies to perform better in terms of sustainability, but also has its limitations. The 
company can have a big influence on the KPIs chosen, so this does not force the company to make 
changes where it is performing badly, and potentially where change is needed most. A company will 
not agree to sustainability targets that it knows it will not meet. Furthermore, it is difficult for 
companies to track the emissions and material usage in the entire construction supply chain 
(Dadhich et al., 2015).  

There is big potential for sustainability and circularity to be further integrated in finance solutions 
when companies are seeking financing from banks. An interesting link to be further investigated is 
link between the circularity of a company and the company’s risk of default. According to research 
from Zara & Ramkumar (2022), an increased level of circularity has a de-risking effect on a company. 
This is an interesting link, and one that can further be investigated for the construction industry. This 
de-risking effect of circularity can be explained by the fact that circular businesses reduce their 
exposure to the volatility in prices of raw materials (Zara, 2020), and can also reduce a company’s 
dependence on suppliers (Gebhardt et al., 2022), which also allows construction companies to track 
greenhouse emissions associated with projects better. 

Considering the apparent link between circularity and credit risk, this could be a way for financial 
institutions to further incentivize construction companies to embrace circular solutions, thus 
lowering their raw material usage and waste production. Lower risk means lower rates when 
companies are seeking finance. However, at ING, circularity is currently not considered in their credit 
risk assessments. This is partly due to lack of understanding between the link of circularity and risk, 
and partly because there is no standardized method of measuring circularity. 
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Having gained a better understanding of the issues faced by ING with regards to sustainable finance 
as well as the issues facing the construction industry, the following problems are identified: 

- Limited implementation of circularity in the construction industry 
- No insight into how circularity impacts risk at ING 
- High use of raw materials 
- High cost of recycled secondary materials 
- Construction companies unwilling to spend more on secondary materials 
- Limited economic motivation to implement circular business strategies 
- Lack of “smart demolition” 
- Limited availability of high-quality secondary materials 
- Construction waste is downcycled 
- Circularity is not considered in credit risk assessments at ING 
- No standardized method to measure circularity of construction companies at ING 

These problems are all related to each other, and these relationships are shown in a problem cluster 
in Figure 1 to identify the core problem. The problems are linked through causal relationships (check 
MPSM. Each problem is linked to its cause, and the knock-on effect this problem has. The problem 
without a cause is known as the core problem, and solving this will have a knock-on effect to the 
other problems in the cluster, helping solve those as well (Heerkens & Winden, 2021). The issues 
listed in the problem inventory and cluster are not the only obstacles the construction industry is 
facing with regards to circularity. Furthermore, this cluster focuses on the use of demolition waste 
and recycling in the industry when renovating is also an effective circular strategy. Furthermore, 
there are other problems that could also be listed and included in the problem cluster, but many of 
those problems are not easily influenced by financial institutions, so are therefore not included. 
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Figure 1, problem cluster 

From this problem cluster, the core problem is identified as: 

- No insight into how circularity and sustainability in construction ecosystems impacts credit 
risk at ING 

The follow on from this problem is that circularity is not included in risk assessments at ING. If this 
was the case, becoming more circular would have major financial benefits to companies. This is the 
problem that will be researched and solved in this thesis. 

1.3 Methodology 
The research design used in this thesis is based on the Managerial Problem-Solving Method (MPSM) 
from “Solving Managerial Problems Systematically” by Hans Heerkens and Arnold van Winden. 
According to the MPSM cycle there are seven phases when trying to solve a managerial problem, 
which are: 

1. Phase 1 – Defining the problem  
2. Phase 2 – Formulating the approach  
3. Phase 3 – Analyzing the problem  
4. Phase 4 – Formulating solutions 
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5. Phase 5 – Choosing a solution 
6. Phase 6 – Implementing the solution 
7. Phase 7 – Evaluating the solution 

Within each phase in the MPSM cycle, knowledge problems will be encountered which will be 
answered through a research cycle (Heerkens & Winden, 2021) as shown below: 

1. Formulating the research goal 
2. Formulating the problem statement 
3. Formulating the research questions 
4. Formulating the research design 
5. Performing the operationalization 
6. Performing the measurements (gathering data) 
7. Processing the data 
8. Drawing conclusions (reviewing the problem statement) 

Phase 1 is done by taking a critical look at the problems facing the construction industry, with a 
focus on what the barriers to implementation are. From this, one core problem is chosen to focus on 
and find a solution to. Phase 2 is done by making a detailed plan to find a solution to the core 
problem identified. Phase 3 is conducted through a literature review, exploring, and understanding 
the specific problems and topics in detail. In phase 4, potential solutions are explored, and through 
interviews with ING employees, one of these solutions is chosen in phase 5. In phase 6, this solution 
is applied to the construction companies in ING’s CSC portfolio, to understand whether this solution 
is viable. A critical look at the solution and its effectiveness is then looked at phase 7, where the 
solution is evaluated. 

2. Literature review 
Before diving further into the research, several key concepts need to be understood. This is done 

through systematic literature reviews, the results of which are summarized in this chapter. 

2.1 Credit risk 
 Credit risk is defined as the inability or unwillingness of a customer or counterparty to meet 

commitments in relation to lending, trading, hedging, settlement, and other financial transactions. 

(Spuchľakova et al., 2015) Credit risk is typically determined as a combination of three factors: 

probability of default (PD), loss given default (LGD), and exposure at default (EAD). Banks, including 

ING, have their own internal models, which are calculated using the Advanced Internal Ratings Based 

(AIRB) approach, with the result of the credit rating being used to calculate the risk-weighted asset 

(RWA) (Balogh & Bolocon, 2010). The required capital the bank must hold is a fixed percentage of 

the RWA.  

PD is fully influenced by a company’s business model, with riskier business models leading to a 

higher PD. LGD and EAD are less about the business model of the company applying for a loan, and 

more about the nature of the loan. EAD is all about the size of the loan, also known as a bank’s 

exposure at the time of default. A high exposure means the bank faces higher losses in case of 

default. LGD is also related to the bank’s exposure, but factors in any losses that can be recuperated 

by the bank through collateral or other means. The lower the EAD and the LGD, the lower the risk of 

the deal is. 

Since only PD is influenced by the business model of the company applying for a loan, PD is the 

aspect of credit risk that will be further investigated, using the finding from existing literature (Zara 

& Ramkumar, 2022) (Su et al., 2022) that increased levels of circularity in companies leads to a lower 

PD. While this relationship was found to be true for a large sample of companies in the literature 
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mentioned, this doesn’t always have to be true. There are also risks associated with companies 

adopting circular business models, like high upfront costs and uncertainty in the business model 

(Dulia et al., 2021).  

2.1.1 Probability of default (PD) model 
A number of models exist for calculating the PD of corporations. These include statistical models that 

use accounting ratios and historical statistics to produce a probability, while structural models 

measure the probability that a company’s assets become less valuable than their debts, at which 

point it becomes beneficial for the company to default. 

Statistical models use a number of accounting and financial ratios to determine the financial health 

of a company. Most statistical models combine a number of ratios into a single score. Ratios 

commonly used include return on assets, liabilities as a percentage of assets, EBITDA as a percentage 

of liabilities, market to book value, etc. These ratios give an overview of a company’s profitability 

and debt ratios, which can be a good indicator for PD (Brealey et al., 2019). 

Structural models, like the Merton model of default (Brealey et al., 2019), try to predict the 

probability that a company will choose to default on their debt. A company would do this in the 

scenario that their assets become worth less than the debt they are repaying. The advantage of a 

structural model when compared to a statistical model is that structural models have a theoretical 

base (Brealey et al., 2019), but information regarding the value of their assets and their debt 

maturities is needed. 

Before starting with data collection, how circularity could potentially be included in PD models can 

be investigated. In the case of statistical models, it would be relatively simple to include some 

circularity metrics. However, in order to successfully do this, sufficient historical data on how 

circularity impacts PD is needed. Including circularity in a structural model isn’t as simple, as 

structural models revolve around the idea that company’s may choose to default depending on the 

value of their assets. Therefore, upon initial inspection, structural models may not be the most 

appropriate models if circularity is to be included. 

2.1.2 ING’s internal rating model 
At ING, their internal rating determines the PD, with each rating corresponding to a given PD similar 

to other rating systems like Moody’s, S&P, or Fitch. This internal rating is based on a quantitative and 

qualitative section. The quantitative section considers financial metrics, requiring a number of 

different inputs. Based on this input, a statistical regression is performed, giving an initial rating, 

similar to the statistical methods described in section 2.1.1. Specific details on the financial metrics 

or the statistical regression models are not included in this report for confidentiality reasons. 

Having determined the initial rating from the quantitative section, the qualitative section comes in. 

There are several different sections, each with their own respective weights. Depending on how a 

given company scores in these different sections, the initial rating from the quantitative section will 

be either increased (higher risk) or decreased (lower risk). Specific details on these qualitative 

factors are again not included for confidentiality reasons. 

2.2 Link between circularity and credit risk 
Several researchers have investigated the link between circularity and risk of default in the past, 

although there is little information on the link specifically related to the construction sector. 

However, the link between CE and finance is still a relatively new field of research, so limited 

literature is available. In this section the existing literature found will be discussed, as well as how 

this would apply to the construction sector. 
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In a study by Su et al. (2022), research was conducted on default likelihood based on resource 

extraction and emissions. Using a sample of 290 banks, this study finds that high emitters and 

resource extractors have a higher probability of default and suggests that banks can improve their 

financial performance by increasing their financial exposure to carbon neutral companies seeking 

loans (borrowers) (Su et al., 2022). Considering the resource intensiveness of the construction 

sector, it is reasonable to expect the trend found by Su et al. (2022) to hold in the construction 

sector as well. 

A study by Zara & Ramkumar (2022) found that companies with higher circularity scores had a lower 

PD, in both the short and the long term. The de-risking effect is found to be greater in the long term 

than the short term. Based on a sample of 222 European companies in resource or energy intensive 

industries, the study found that companies with better circularity scores had a lower PD, on both a 

one-year and five-year time horizon (Zara & Ramkumar, 2022). Considering the construction industry 

is a resource intensive industry, one can expect this pattern to be seen in the construction sector as 

well. As with the research by Su et al. (2022), this study again does not explore the reasons behind 

the de-risking effect of circularity. 

To summarize, there is some existing research on the link between circularity and credit risk, despite 

this being a relatively new field of research. There is more research on the link between ESG and 

financial performance, but this does not specifically focus on circularity. Both relevant pieces of 

literature found support the de-risking effect circularity has, with the research by Zara & Ramkumar 

(2022) focusing on resource intensive industries, like the construction industry. In both cases, the 

research does not explore the reasons behind the link. Therefore, the reasons circularity appears to 

have a de-risking effect will be explored through the use of historical data. 

As already mentioned, the construction industry is one of the highest consumers of raw materials, 

using over 50% of all raw materials consumed in the Netherlands (Schuttelaar & Partners, 2018). 

This means that construction companies highly dependent on raw materials are also vulnerable to 

the volatile prices of raw materials and supply chain disruptions. Supply chain disruptions have 

become increasingly problematic in recent times, first due to the Covid-19 pandemic (Sombultawee 

et al., 2022), and then because of the conflict between Russia and Ukraine (Allam et al., 2022), with 

the latter also drastically increasing energy prices, another significant problem for construction 

companies. These supply chain disruptions are one of the contributing factors to the volatile and 

increasing prices of raw materials. The historical prices of several key construction materials are 

explored here, to investigate whether the supply chain disruptions discussed also translate to higher 

prices. If this is the case, this could help explain the de-risking effect circularity appears to have, 

since a circular company is less dependent on raw materials and is therefore not vulnerable to price 

increases. 
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Figure 3, cement price development (U.S. Cement Prices 2022 | Statista, 2022) 

While cement prices do not seem to be volatile from figure 3, prices have been steadily rising since 

2012. Cement is the most used material in the construction sector, so the rising prices have a big 

impact on all construction companies. Closing the loop, which means using recycled concrete, would 

therefore be beneficial to construction companies, since they would no longer be dependent on the 

primary market which has seen significant price increases in recent years. 

 

 

Figure 4, steel price development (TRADING ECONOMICS, n.d.) 

Steel is one of the most used materials in the construction sector, and from figure 4 we can see that 

steel prices have been volatile since 2014, with the price coming in 2015 at $2,000 per ton, and 

peaking at over $4,500 per ton in 2021. This can cause serious problems for construction companies, 

as the volatile prices can lead to sudden unexpected extra costs, putting construction projects under 

financial pressure. On top of the volatility, the average price has also been rising in recent years, 

leading to higher costs. 
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Figure 5, aluminium price development (Statista, 2022) 

Aluminium prices have been volatile since 2003, without the average price increasing significantly, as 

can be seen in figure 5. The price has been fluctuating between $1,500 and $2,500 per ton from 

2003 to 2021, which means that depending on when aluminium for a construction project is 

ordered, the price can vary significantly. 

 

Figure 6, asphalt price development (Producer Price Index by Industry: Asphalt Paving Mixture and Block Manufacturing: 

Asphalt and Tar Paving Mixture (Excluding Liquid), Including Bitumen or Asphalt Concrete, Asphalt Paving Cement, 2022) 

Asphalt prices have seen a steady increase from 2005 to 2021, without showing especially volatile 

behaviour, as can be seen from figure 6. Asphalt is one of the main materials used in infrastructure, 

so construction companies that are active in this area are dependent on asphalt prices. Asphalt 

reuse and recycling is starting to take place more but has not significantly decreased asphalt use. 

To summarize, figures 3 and 6 show steady price increases for cement and asphalt in recent years, 

which puts pressures on the margins in construction projects. This therefore supports the apparent 

de-risking impact of circularity, as the price increases of these raw materials mean that re-using or 
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using recycled material is becoming more cost effective. Figures 4 and 5, on the other hand, show 

very volatile prices for steel and aluminium. In terms of risk, this can be more of a problem than 

steady price increases, which can be anticipated, as volatile prices can lead to higher-than-expected 

costs in construction projects. Figures 5 and 6 therefore also support the apparent de-risking effect 

of circularity. 

3. Methodology 
Based on the core problem identified in section 1.2 and the literature review in chapter 2, the main 

research question for this thesis is identified as: 

- How can circularity of construction companies be measured and integrated in risk 
assessments so that ING can enhance circularity in the construction industry? 

The methodology used to answer the research question is described here, including how this fits into 
the different phases of the MPSM (Heerkens & Winden, 2021). 

The research question above can be split into two separate sub-questions: 

1. How can the circularity of construction companies be measured? 
2. How can circularity be integrated in risk assessments? 

Question 1 needs to be answered first, with the results from this being used to answer question 2, 
and thus the whole research question. 

To answer sub-research question 1, existing circularity metrics will be researched. This will be done 
through the following sub-research questions: 

1.1 What circularity metrics are currently available? 
1.2 What are the strengths and weaknesses of each of these metrics? 

The sub-questions above are answered through desk research and existing literature. Answering 
these research questions corresponds to phase 4 of the MPSM cycle, formulating solutions 
(Heerkens & Winden, 2021). 

Having answered these sub research questions, a circularity metric can then be selected, by 
considering the following sub-research question: 

1.3 Which metric is the most appropriate when trying to reflect on the financial effect of circularity? 

Answering sub-question 1.3 will result in selecting a circularity metric to proceed with, and answer 
sub-research question 2. This question will be answered with the help of a member of ING’s 
sustainable finance team. This corresponds to phase 5 of the MPSM cycle, choosing a solution 
(Heerkens & Winden, 2021). 

Having selected a circularity metric, the chosen metric is applied to the construction companies in 
ING’s CSC portfolio. The data needed for the metrics is collected from the companies’ annual 
reports. Following the data collection, a circularity score is calculated for each company. This 
corresponds to phase 6 of the MPSM, implementing a solution (Heerkens & Winden, 2021). Having 
calculated circularity scores, the following sub-research question is answered: 

1.4 Is there a link between circularity and risk rating under ING’s current risk rating system? 

This is done through data analysis. First, an analysis on whether companies with better circularity 
scores already have lower risk ratings with ING’s current risk rating. This corresponds to phase 7 of 
the MPSM, evaluating the solution (Heerkens & Winden, 2021).  
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Based on the results from this analysis, sub-research question 2 will be answered. This is done 
through interviews with relevant ING employees, during which the results from the data analysis are 
looked at. Based on the results from the data, how circularity can be included in risk assessments is 
discussed, after which recommendations are made to ING. 

3.1 Limitations 
One of the limitations of this research is the time constraint. I will be at ING to conduct my research 
for a total of 4 months, but alongside my thesis I will also be doing an internship, in which I will be 
doing other tasks. Alongside these other tasks, not related to my thesis, I will therefore make sure to 
collect all the necessary data that is needed for the research goal and will then finish the remaining 
part of the research and writing my thesis after leaving ING. This will allow me to get the most out of 
my time there. However, given how broad the topic of circularity is and how complicated the risk 
analysis process at ING is, the level of detail with which the problem is investigated is limited. I will 
solve this problem by focusing on a specific part of the problem and going into detail about this, and 
by focusing on a specific research population. This will leave room for further research on the topic 
at hand. 

To provide insight into how circularity can be included in risk assessment, circularity scores with the 
chosen metric need to be calculated. This measurement and insight will be performed for 
construction and waste management companies in ING’s corporate sector coverage portfolio of 
clients. Availability of data here could be an issue here. A list of relevant KPIs for circularity in the 
construction industry will be proposed, so ideally data for each KPI is needed. However, a complete 
data set is unlikely to be available for all, if any, of the companies. This is because companies don’t 
always know exactly how they perform with regards to each KPI themselves, so in that case clearly 
the data won’t be available for this project. However, since the research population will be ING’s 
corporate sector coverage construction portfolio, I expect data to be available for at least some of 
the KPIs for each company, since all these companies are big or publicly listed. Since not all data will 
be available for the entire research population, it could be difficult to get a good impression of how 
good the proposed circularity measurement method is. This is therefore a limitation. 

3.2 Reliability and validity 
Reliability is concerned with the repeatability and consistency of the results. If research is 
repeatable, research conducted using the same research method would have the same or similar 
results (Heerkens & Winden, 2021). Repeatable and consistent results depend on the quality of the 
data. The main data collection that will take place will be done through interviewing construction 
companies, and this does pose some challenges in terms of reliability. The companies that will be 
interviewed are companies from ING’s corporate sector coverage portfolio. To qualify for this 
portfolio, companies must have a revenue of at least €250 million or be publicly listed. The 
companies to be interviewed are therefore not reflective of the entire industry, and if someone 
were to interview a different set of companies, the results could differ. This means that the results 
are not repeatable for the entire construction industry. However, since this research is carried out in 
cooperation with ING’s corporate sector coverage division, as long as the results are reliable for 
them than this doesn’t have to be a problem. Therefore, reliability will be ensured by clearly stating 
for which population of companies the results of this research are targeted towards, and for which 
population the results will be reliable. 

Validity is concerned with whether the outcome of the research is correct. There are three types of 
validity to be aware of: internal validity, external validity, and construct validity (Heerkens & 
Winden, 2021). How these three types of validity will be addressed in this research is discussed 
below. 

Internal validity is concerned with the research design, and whether this has been properly 
constructed. Self-selection, meaning that participants in the research volunteer to take part, is the 
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main threat to the internal validity of research results (Heerkens & Winden, 2021). This is also the 
case in this project. The circularity of companies in the construction industry will be measured. This 
will most likely have to be done using public information, and companies which score badly in terms 
of sustainability and circularity may choose to not make this information available. It is therefore 
possible that I will be using a biased sample. Furthermore, I will be conducting interviews with 
construction companies as part of the research. The goal and scope of the research will be clearly 
communicated during the reach out, so the companies most likely to respond and participate in the 
interviews will be companies who are concerned about this topic. There is no way to get around this 
problem, so in order to ensure internal validity this problem will be clearly explained along with the 
limitations this poses to the research results. 

External validity is concerned with whether the findings of a research project can also be applied to 
groups outside of the research population (Heerkens & Winden, 2021). In this research project, the 
focus is on measuring circularity within the construction industry. In order to ensure external 
validity, conclusions assumptions about whether the results from this research also hold for other 
industries or construction companies outside of the research population will not be made. 

Construct validity is concerned with the operationalization of the concepts and constructs 
mentioned in the research (Heerkens & Winden, 2021). To ensure construct validity, the key 
concepts used in my research will be clearly defined. This includes all the concepts that are used and 
discussed in the problem identification phase of the research, as well as clearly defining the key 
performance indicators that will be identified in order to successfully measure the circularity of a 
construction company. By clearly defining these key concepts and constructs, construct validity will 
be ensured. 

4. Case study 
The goals of the case study are twofold: 

1. Identify the best existing metric to use when trying to determine to what extent a 

company’s circular practices have a de-risking effect. 

2. Determine whether including a circularity section in ING’s credit ratings would better reflect 

a company’s true probability of default or if circularity is already somehow reflected. 

To achieve these goals, first several metrics are investigated. From this, one metric is chosen to 

proceed with. A deep dive into this metric is then performed, with input from relevant ING 

employees. Having selected a metric, this metric is then applied to the construction companies in 

ING’s CSC portfolio. The companies used in the case study are shown in Table 1. For explanation 

about the CL credit ratings shown in table 1 refer to section 2.1.2 and figure 2. For sake of 

confidentiality, the credit ratings are scaled from 0 to 1 according to the following formula:  

𝑧𝑖 =  
𝑥𝑖 −  𝑥𝑚𝑖𝑛

𝑥𝑚𝑎𝑥 − 𝑥𝑚𝑖𝑛
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Company name Company description Scaled internal credit rating 

Company A Holding company with 
technical services, 
construction, and 
infrastructure entities. 
 

0.2 

Company B Listed construction company 
specialising in property 
development, construction, 
technical services, and 
infrastructure. 
 

0.2 

Company C Construction company active 
in the built environment and 
infrastructure. 

1 

Company D Family construction business 
focusing on the built 
environment, infrastructure, 
and maintenance and 
renovation. 
 

0.2 

Company E Listed company focusing on 
construction, technical 
services, and civil engineering. 
 

0.2 

Company F Listed Dutch construction 
company comprised of 120 
subsidiaries specialising in 
construction, real estate 
development, telecom, 
mechanical and electrical 
installations, civil engineering 
and infrastructure. 
 

0 

Table 1, ING’s CSC construction portfolio companies 

Once the metric is applied to the construction companies, an analysis is performed to determine 

whether under ING’s current risk ratings, companies with better circularity scores have a lower risk 

rating. This will determine whether including a circularity section using the selected metric in ING’s 

risk rating methodology would be beneficial in better reflecting the probability of default of 

construction companies. The focus of this case study is first exploring a range of different circularity 

metrics to determine which is best for reflecting financial risk, and the second being to investigate 

whether it is worth including a circularity section in ING’s risk assessments. 

4.1 Semi-structured interviews 
To further understand the problems the construction industry has with the implementation of 

circularity, several interviews were conducted, with ING employees as well as with construction 

companies in ING’s CSC portfolio. The findings of the interviews are summarised in this section.  

Two interviews were carried out. The plan was to interview relevant employees within ING, as well 

as the construction companies in the CSC team’s portfolio. Response from ING employees were 
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positive, and employees were more than willing to take part, but with the companies the responses 

were less successful, with only one response from the six companies in the CSC portfolio. The 

purpose of the interviews is mainly to serve as a confirmation of the findings and trends discussed in 

the literature review conducted in chapter 2. The limited responses from construction companies is 

a limitation, however this research is a starting point for ING that they can expand on later with 

construction companies in different countries and different sectors.   

The interview that was carried out, with Company A did confirm the findings from chapter 2. While 

they themselves were honest about not being leaders on the circularity front, they realise that it’s 

becoming more and more important to change, due to both increasing regulatory requirements and 

price increases. For Company A specifically, the slow uptake is partly due to the way in which they 

are run. Company A is a holding company, with several smaller companies underneath it, with each 

company having its own management and culture. It is therefore difficult for them to implement 

policies across all their companies. 

4.2 Circularity metrics 
To be able to include circularity in ING’s risk assessments, an overview of how a particular business is 

performing in terms of circularity is needed. From the literature review in chapter 2, it was 

discovered that this can be done through a variety of different metrics. An overview of a selection of 

these circularity metrics is provided below: 

- Circle Assessment by Circle Economy 

- Circular Transition Indicators (CTI) by WBCSD supported by KPMG 

- Circulytics by Ellen MacArthur Foundation 

- CIRCelligence by Boston Consulting Group (BCG) 

A more detailed look at these metrics is provided below. This will be used to decide which metric is 

best suited to the needs of this project, which will then be to measure the level of circularity of the 

construction companies in ING’s Wholesale Banking portfolio. 

4.2.1 Circle Assessment 
The Circle Assessment is a digital self-assessment tool that can be used to understand how a 

company’s circular practices match up to their goals (Circle Economy & PACE, 2020). This means that 

the Circle Assessment is most suited for internal use at companies, as it allows them to determine 

whether they are on track to meet their circularity goals. In this research project, the impact of 

circularity on financial performance is investigated, so this metric is not the most suitable one in this 

case. Since this is a digital assessment, no detailed methodology report is available online, and more 

detail about the specific KPIs included in this assessment is not provided. 

4.2.2 Circular Transition Indicators (CTI) 
The CTI is a self-assessment framework to understand to what extent companies are closing loops, 

optimizing material flows, and creating value from their resources. It was developed by the World 

Business Council for Sustainable Development with support from KPMG and launched in 2020. The 

CTI is a quantitative metric system, providing insight into resource optimization and the link between 

circularity and business performance (Circle Economy & PACE, 2020). Considering the insight the CTI 

provides in the effect of a company’s circularity on its business performance, this metric could be a 

good fit in this project, if the data required for the CTI is available from construction companies. The 

CTI manual, explaining in detail how scores for the different KPIs are calculated, is provided in 

appendix A. 
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4.2.3 Circulytics 
Circulytics provides information on the extent to which a company has achieved overall circularity 

via a scorecard (Circle Economy & PACE, 2020). This indicator therefore provides an insight into the 

circularity of an organization as a whole, with other metrics focusing on specific products or 

materials. Circulytics provides a wide range of indicators, divided into 11 different themes. An 

overview of all these metrics is provided in appendix B. 

4.2.4 CIRCelligence 
CIRCelligence is a metric developed by the Boston Consulting Group and launched in 2020. It allows 

a company to deep dive into circularity, but therefore requires much more data and input than some 

other metrics. Furthermore, this metric and its corresponding methodology is reserved for BCG’s 

clients, so cannot be used for this research project. Since it also requires more data than other 

metrics, this tool would not be chosen even if it were openly available (Circle Economy & PACE, 

2020). Since this metric is not publicly available no more information on its methodology can be 

provided. 

4.3 Selecting a metric 
Based on the discussions above, the CTI is selected as the most appropriate metric of the six that 

were considered. The CTI provides insight into the impact the level of circularity of a company has on 

its business and financial performance, which the other indicators do not. Considering the goals of 

this project, which is to investigate how circularity impacts risk, which can also be seen as looking at 

how circularity impacts the business performance of construction companies. The CTI provides 

insight into exactly this, making it the most suitable metric. Furthermore, the CTI also allows the user 

to choose what KPIs to include and exclude, meaning that lack of some data isn’t an issue. The CTI is 

also a free-to-use and openly available metric, which not all the metrics investigated are, making it 

the best choice overall. The KPIs are described and discussed briefly in section 4.4. The CTI manual is 

included in Appendix A for a more detailed overview of the KPIs and how they are calculated. 

4.4 Circular Transition Indicators (CTI)  
The CTI methodology and indictors are discussed in more detail in this section. The CTI is divided into 

four modules, as seen in figure 7.  

 

Figure 7, (World Business Council for Sustainable Development & KPMG, 2022) 

The first module, Close the Loop, is comprised of three separate indicators: 

- % material circularity 

o Weighted average of circular inflow and circular outflow 

- % water circularity 

o Average of circular water inflow and circular water outflow 

- % renewable energy 

o Percentage of total energy used coming from renewable energy sources 
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How values for each indicator are calculated can be found Appendix A. The Close the Loop module 

assesses how dependent a company is on linear inflow, whether that’s linear materials, water or 

energy (non-renewable). 

The second module, Optimize the Loop, provides insight on material criticality, with critical materials 

being taken from the list of critical materials as defined by the European Commission (European 

Commission, 2023). This module also provides insight into the efficiency of resource use at 

companies, and does this through the following indicators: 

- % critical inflow 

o Percentage of raw materials used that are defined as critical. 

- % recovery type 

o Breakdown of recovery type of circular outflow (reused/repaired, refurbished, 

recycled, biodegraded). 

- Actual lifetime 

o The lifetime of a product compared to industry average. 

- Onsite water circulation 

How the values for the indicators can be calculated can be found in Appendix A. 

In the CTI manual, this module is described as optional. This is because collecting the required data 

for this module can be challenging for companies, and this is also the case in the construction 

industry.  

The third module, Value the Loop, provides insight into the additional value being generated from a 

company’s circular economy initiatives and practices. This is done through the following indicators: 

- Circular material productivity 

o Provides insight into how financially dependent a company is on linear inflow. 

- CTI revenue 

o Company revenue adjusted for % material circularity. 

This module is also described as optional in the CTI manual but given the nature of this research and 

the link between circularity and financial risk, the added value circularity has on a business is very 

relevant. Furthermore, the data from the Close the Loop module is reused here, in combination with 

company revenue, which is readily available for all the companies that are studied as part of this 

research. 

The final module, Impact of the Loop, provides insight into the impact a company has on the 

environment, and to what extent their circular business practices is minimizing this. This is done 

through the following indicator: 

- GHG impact 

o Indication of the GHG savings a company may see if they were to be 100% circular. 

This module is described as optional in the CTI manual, and considering that this module is about 

showing companies the impact they could have if they were fully circular as opposed to the impact 

they are having, this module isn’t relevant for the purposes of this research. 
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4.5 KPI selection 
All the KPIs from the CTI were discussed with relevant employees at ING. Based on the results from 

these interviews, along with an initial check on data availability for the KPI in question, a decision is 

made on whether or not to include a KPI. The results from the interviews are shown in table 2. 

KPI Expert feedback on relevance of 
KPI 

Comments on data availability (if 
relevant) 

% material circularity Very relevant, as raw materials 
make up a large part of the costs 
in any construction project. 
 

Data for this KPI appears to be 
readily available in annual reports. 

% water circularity Not very relevant from a financial 
perspective, as water costs do 
not make up a significant part of 
costs. 
 

No data for water usage and 
circularity can be found in annual 
reports looked at. 

% renewable energy Not relevant from a financial 
perspective yet since no price 
difference, but with increasing 
regulations with regards to CO2 
emissions is becoming more and 
more important for construction 
companies being ready for the 
future. 
 

 

% critical inflow Relevant, but depends on 
definition of critical materials and 
on level of use in the construction 
industry. 
 

Since the majority of materials used 
in the construction industry are not 
defined as critical by the European 
Commission, no data about this is 
available in annual reports. 

% recovery type Relevant, but depends on 
definition of critical materials and 
on level of use in the construction 
industry. 

No data about this is available in 
annual reports. 
 

Actual lifetime From a circularity standpoint the 
lifetime of a product is very 
important to consider, but in the 
construction industry it’s hard to 
know the lifetime at time of 
construction. 
 

Very little data related to this can be 
found in annual reports. 

Onsite water 
circulation 

Not very relevant from a financial 
or risk perspective, as water is 
not one of the main costs 
associated with construction 
projects.  
 

 

Circular material 
productivity 

This is relevant, as can show the 
direct financial benefits of using 
circular products. 

Data on circular and sustainable 
materials used is available in annual 
reports. 
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CTI revenue Relevant, as this shows to what 
extent a company can translate 
their circular business activities 
into revenue. 
 

Only extra data needed for this is 
financial data, which is readily 
available in annual reports. 

Table 2, Interview results 

Chosen KPIs 

Based on the results from the interview results in table 2, the KPIs that could be relevant in terms of 

having an impact on financial performance and risk are: 

- % material circularity 

- % renewable energy 

- % critical inflow 

- % recovery type 

- Circular material productivity 

- CTI revenue 

However, after taking an initial look at the data that is currently available from the construction 

companies in ING’s portfolio, several KPIs cannot be calculated with the current data availability 

(shown in table 2), so the final selection of KPIs is: 

- % material circularity 

- Circular material productivity 

- CTI revenue 

This list of KPIs is chosen only because of the lack of data for the others. Should more data be 

available in the future, it is proposed to include more KPIs. 

4.6 Data collection and analysis 
Since all the companies that will be studied are part of ING’s CSC portfolio, all the companies are 

either publicly listed or have a revenue of at least €250 million. For the purposes of this research, 

that’s a benefit, since it means that all the companies have detailed annual reports containing 

sustainability data and means that interviews did not have to be performed for data collection 

purposes. All data collected is collected from each company’s respective 2021 annual reports. 

The following data points are needed to calculate the CTI KPIs: 

- Linear inflow 

- Linear outflow 

- Circular inflow 

- Circular outflow 

- Revenue 

Based on data availability, several assumptions are made so that the relevant calculations can be 

made: 

- Circular outflow is assumed to be recycled waste, or mass of waste separated. 

- Mass of linear inflow is not available in many cases, but cost of linear inflow is. Therefore, 

average cost of raw materials will be taken to calculate the mass of linear inflow, with the 

average cost assumed to be €1,000 per ton of raw material. This is based off of company E’s 

annual report, in which they list the total amount of raw material used and the total cost of 
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this.   This assumption is made because all of the companies operate primarily in the 

Netherlands, where average cost of raw materials is expected to be similar for all 

companies.  

- Circular inflow is estimated from mass of circular materials used explicitly mentioned in the 

annual reports. Circular materials are defined as recycled materials, or as other forms of 

sustainable material such as timber sourced from sustainably managed forests. 

These assumptions are not necessarily fair assumptions to make, but the purpose of this section is to 

illustrate the potential methods for quantifying circularity Due to insufficient data, these 

assumptions are necessary. The results from the CTI calculations are therefore only used to show 

what an inclusion of circularity in risk assessments could look like, and do not necessarily truly reflect 

how the companies are performing in terms of circularity. If circularity were to be included, more 

data could be requested from the companies, but in the case of this research that was not done, 

partly because of the lack of responses from the companies approached. Furthermore, it is also 

unlikely that companies would hand over data not in their annual reports for a research project that 

has no direct benefit to them. If a bank they were looking to secure financing from requested this 

data, the companies in question would be much more likely to cooperate.  

The exact assumptions and estimations made for each company are listed under each company’s 

respective section. 

4.6.1 Company A 

Data from annual report FY21 Performance 

Waste (ton) 53000 

Waste per million € (ton) 24.2 

Percentage waste separation 78.90% 

Percentage sustainable 
timber 99% 

Cost of raw materials (€k) 657,142 

Estimated mass (tons) 657,142 

CO2 per million € (tons) 11 

Revenue 2,086,815 
Table 3, Company A data 

Estimations and assumptions 

- Circular outflow is taken as waste separation percentage. 

- No mention of circular inflow anywhere, so assumed to be 0. 

- Cost of 1 ton raw materials is €1,000. 

CTI performance 

CTI KPI  
% Circular inflow 0 

% Circular outflow 78.90% 

Material circularity 5.89% 

Circular material productivity 3.1755922 

CTI revenue 122882.95 
Table 4, Company A CTI performance 
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4.6.2 Company B 

Data from annual report FY21 Performance 

Total quantity of residual materials (ton) 25,197 

Separation of residual materials 81% 

Reuse of residual materials 88% 

Asphalt recycling 67% 

Concrete recycling 75% 

Sustainable wood 99.80% 

Revenue 1,748,000 
Table 5, Company B data 

Estimations and assumptions 

- Cost of 1 ton raw materials is €1,000. 

- Circular inflow taken to be reused material and wood, which is seen as a sustainable 

material, as this is all that is mentioned in annual report. 

- Circular outflow is % of waste reused. 

CTI performance 

CTI KPI  
% Circular inflow 4.15% 

% Circular outflow 88% 

Material circualrity 7.00% 

Circular material productivity 2.519898 

CTI revenue 122327.1 
 Table 6, Company B CTI performance 

4.6.3 Company C 

Data from annual report FY21 Performance 

Separation percentage 74% 

Mass of wood (tons) 1458 

Waste/revenue (tons) 19.6 

Revenue 1,041,471 
Table 7, Company C data 

Estimations and assumptions 

- Cost of 1 ton raw materials is €1,000. 

- Circular inflow taken to be wood, which is seen as a sustainable material, as this is all that is 

mentioned in the annual report. 

- Circular outflow is taken as the separation percentage. 

 

 

 

 

 



28 
 

CTI performance 

CTI  
% Circular inflow 1.08% 

% Circular outflow 74% 

Material circularity 9.75% 

Circular material productivity 7.7356295 

CTI revenue 101,532.6 
Table 8, Company C CTI performance 

4.6.4 Company D 

Data from annual report FY21 Performance 

Recycling percentage 80% 

Asphalt recycling 44% 

Percentage waste reduction per euro revenue 3.70% 

Mass of waste reduction (tons) 18.096 

Waste mass (tons) 26,777 

Costs of raw materials 322,140 

Revenue 1,610,700 
Table 9, Company D data 

Estimations and assumptions 

- Cost of 1 ton raw materials is €1,000. 

- Circular input assumed to be recycled material use as mentioned in annual report. 

- Circular outflow taken as recycling percentage. 

CTI performance 

CTI  
% Circular inflow 2% 

% Circular outflow 80% 

Material circularity 8.00% 

Circular material productivity 5 

CTI revenue 128,934.6 
Table 10, Company D CTI performance 
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4.6.5 Company E 

Data from annual report FY21 Performance 

Excavation waste (kilotons) 2,146 

Demolition waste (kilotons) 773 

Construction waste (kilotons) 80 

Recylce/ reuse rate constrcution waste 77% 

Total concrete use (m^3) 282,500 

Total timber use (m^3) 18,000 

Total asphalt use (tons) 1,050,000 

Total steel use (tons) 84,000 

% Sustainable concrete  7.00% 

% sustainable timber 99.00% 

% Sustainable asphalt 46.00% 

% Sustainable steel 68.00% 

Revenue 7,315,281 
Table 11, Company E data 

Estimations and assumptions 

- Circular inflow taken as sustainable material consumption as listed in annual report. 

- Circular outflow taken to be reuse/recycling rate. 

CTI performance 

CTI  
% Circular inflow 33.49% 

% Circular outflow 77% 

Material circularity 35.34% 

Circular material productivity 6.1045758 

CTI revenue 2,585,267.1 
Table 12, Company E CTI performance 

4.6.6 Company F 

Data from annual report FY21 Performance 

% sustainable wood 99% 

% spearation 96% 

Recycling percentage 99% 

Waste (tons) 777,000 

% secondary cement 11% 

% secondary asphalt 42% 

Cost of raw materials and consumables (EUR k) 1,012,000 

Revenue 6,103,000 
Table 13, Company F data 

Estimations and assumptions 

- Cost of 1 ton raw materials is €1,000 

- Circular inflow taken as explicitly mentioned sustainable materials used. 

- Circular outflow taken as recycling percentage. 
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CTI performance 

CTI  
% Circular inflow 7.66% 

% Circular outflow 99% 

Material circularity 47.33% 

Circular material productivity 6.0306324 

CTI revenue 2888749.8 
Table 14, Company F CTI performance 

4.7 Data availability 
Data availability was an issue in calculating CTI scores for each company, with Company E having the 

most complete data set. For each company other E, mass of raw materials had to be estimated from 

the cost of raw materials. Furthermore, circular inflow for each company is likely higher than the 

mass used to calculate the % circular inflow in each case, because only circular inflow explicitly 

mentioned was used, with other circular materials likely also being used. There are also some 

inconsistencies with circular outflow data. For each company, there was data about either 

percentage of waste recycled, reused, or separated. However, these are all considered to be a 

different level of circular, with reuse being most desired. Ideally, this difference would be reflected 

in the results, but with how the CTI is currently set up and with the limited data available, a 

distinction between these different levels of circularity cannot be made. 

4.8 Data analysis 
Graphs comparing ING’s risk rating for each company and each company’s KPI performance is shown 

here. 

All data was scaled from 0 to 1 using the following formula: 

𝑧𝑖 =  
𝑥𝑖 −  𝑥𝑚𝑖𝑛

𝑥𝑚𝑎𝑥 − 𝑥𝑚𝑖𝑛
 

Trends can be analysed and compared more clearly in this way. 

4.8.1 % circular inflow 

 

Figure 8, % circular inflow 
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Company 
name 

% circular 
inflow 

Scaled 
rating 

Scaled % circular 
inflow 

Company A 0 0.2 0.00 

Company B 4.15% 0.2 0.12 

Company C 5.02% 1 0.15 

Company D 2% 0.2 0.06 

Company E 33.49% 0.2 1.00 

Company F 7.66% 0 0.23 
Table 15, % circular inflow 

 

No trend can be seen here. High risk rating performs better than 3 with a lower rating, and there is a 

big variation within the 4 companies with the same risk rating. 

 

 

4.8.2 % circular outflow 

 

Figure 9, % circular outflow 

Company 
name 

% circular 
outflow 

Scaled risk 
rating 

Scaled % circular 
outflow 

Company A 78.90% 0.2 0.20 

Company B 88% 0.2 0.56 

Company C 74% 1 0.00 

Company D 80% 0.2 0.24 

Company E 77% 0.2 0.12 

Company F 99% 0 1.00 
Table 16, % circular outflow 

A slight trend can be seen here, with highest risk rating performing worst and lowest risk rating 

performing best. 
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4.8.3 Material circularity 

 

Figure 10, material circularity 

Company 
name 

Material 
circularity 

Scaled risk 
rating 

Scaled material 
circuarity 

Company A 5.89% 0.2 0.00 

Company B 7% 0.2 0.03 

Company C 14.10% 1 0.20 

Company D 8% 0.2 0.05 

Company E 35.34% 0.2 0.71 

Company F 47.33% 0 1.00 
Table 17, material circularity 

No trend can be seen here. Big variation in companies with same risk rating. 

4.8.4 Circular material productivity 

 

Figure 11, circular material productivity 
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Company 
name 

Risk 
rating 

Circular material 
productivity Scaled risk rating 

Scaled circular material 
productivity 

Company A 10 3.18 0.2 0.13 

Company B 10 2.52 0.2 0.00 

Company C 14 7.74 1 1.00 

Company D 10 5.00 0.2 0.48 

Company E 10 6.10 0.2 0.69 

Company F 9 6.03 0 0.67 
Table 18, circular material productivity 

No trend can be seen here, with a big variation in performance for companies with the same risk 

rating. 

4.8.5 CTI revenue 

 

Figure 12, CTI revenue 

Company 
name Rating 

CTI 
revenue 

Scaled 
Rating 

Scaled CTI 
revenue 

Company A 10 122882.95 0.2 0.00 

Company B 10 122327.1 0.2 0.00 

Company C 14 146857.88 1 0.01 

Company D 10 128934.6 0.2 0.00 

Company E 10 2585267.1 0.2 0.89 

Company F 9 2888749.8 0 1.00 
Table 19, CTI revenue 

The expected trend is seen here to some extent, but three companies with a lower risk rating score 

the same as company C, which raises some doubt over the reliability of the trend.  
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5. Results & discussion 

5.1 Results 
Expected trend is only seen in one of the graphs (6.3.2). A statistical analysis is not performed 

because the sample for which data is collected is too small. This means that circularity is currently 

not seen back in ING’s risk rating system.  While it was known that circularity isn’t explicitly included 

in ING’s risk rating already, it was possible that circularity was in some way reflected in better 

financial performance, which would then in turn result in a lower risk rating. The graphs suggest that 

this is not the case, which has multiple implications. The first implication is that circularity is not 

reflected in ING’s risk ratings, and the second is that circularity does not appear to result in better 

financial performance currently. Based on findings in section 2.2, it was expected that increased 

levels of circularity would result in better financial performance.  

There are several reasons that the data collected may not reflect this. First, the quality of data varied 

for the 6 companies, with several assumptions and estimations needed for several. These 

assumptions may not fairly reflect the companies’ true performance with regards to circularity. 

Secondly, the sample size used here is very small, with only 6 companies used. Therefore, the data 

and results from the data analysis needs to be further validated with a larger sample , and further 

research is needed to discover whether a link between circularity and financial performance 

currently exists in the construction sector. 

Since the data does show that circularity does currently not have an impact on risk in ING’s risk 

assessments, this does provide the opportunity to include circularity, which is be presented in 

section 7. From section 2 it is understood that embracing circularity is more important than ever in 

the construction sector, which is the justification for the proposal to include circularity in risk 

assessments, as companies prepared for the circular economy transition will be more prepared to 

deal with the changing landscape in the industry, both from a regulation perspective as well as from 

a supply chain perspective. 

5.2 Discussion 
The findings of this study suggest that circular business models can have lower risks than linear 

business models (Zara & Ramkumar). This is because circular business models are designed to 

minimize waste and reduce the consumption of finite resources. By doing so, circular companies are 

less exposed to supply chain disruptions and raw material price fluctuations. Circular companies are 

also often more resilient to economic shocks because they rely less on external inputs and can use 

internal resources more efficiently. This is especially true in resource intensive industries, such as the 

construction industry.  

For example, companies that adopt circular practices, such as recycling and reusing materials, are 

less vulnerable to disruptions in the supply of raw materials. This is because they are less dependent 

on virgin materials and have access to alternative sources of raw materials. In addition, circular 

companies that operate on a closed-loop system are less exposed to market volatility and price 

fluctuations. This is because they are able to reuse their own materials, reducing their reliance on 

external suppliers and reducing the risk of price spikes. 

However, it is important to note that in some cases, circular business models can also be riskier than 

linear business models. This is because circular business models often require greater investments in 

technology and infrastructure. For example, a company that adopts a circular business model may 

need to invest in new equipment to recycle or reuse materials. This initial investment may be 

significant and may increase the company's overall financial risk.  
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In conclusion, circular business models can have lower risks than linear business models in many 

cases, especially in resource intensive industries like the construction industry. Considering this 

conclusion, along with the results from the case study in chapter 4, which suggest that circularity is 

not fairly reflected in ING’s risk assessments, support the inclusion of circularity in risk assessments. 

Lower risk ratings would not only give a fairer reflection of a company’s true risk profile and PD, it 

would also be an additional incentive for construction companies to adopt circular business 

practices. However, the added risk of the upfront investments required for circular business models 

need to be considered by ING and other financial institutions when looking at incorporating 

circularity in risk assessments. 

6. Conclusion 
This thesis looks at the implementation of circularity in the construction industry from the 

perspective of a financial institution. It investigates the role that financial institutions can have in 

helping construction companies make the transition to a more sustainable and circular business 

model. Specifically, it investgates how PD and credit risk are impacted by circularity, and how this 

can better be reflected in risk rating models utilized at financial institutions. Circular business models 

are found to be less risky because these businesses can decouple themselves from global supply 

chains and the high prices that come with it. Considering the resource intensive nature in the 

construction industry, being reliant on global supply chains and volatile raw material prices can lead 

to a lot of problems. 

Having learnt and studied this apparent de-risking effect of circularity, how circularity can be 

included in risk ratings at ING was investigated. This was done by first understanding how risk 

assessments are currently done, followed by finding a way to measure circularity. To measure 

circularity, several metrics were considered, finally deciding to choose the CTI for several reasons. 

Having selected a metric, the metric was applied to the construction companies in ING’s CSC 

portfolio, a total of six companies. The results from the CTI was then compared to ING’s current risk 

ratings, to determine whether it’s worth including them in risk ratings. If the analysis showed that 

lower risk companies already performed better in terms of circularity, including a circularity section 

wouldn’t improve the risk rating. This analysis showed that this was not the case, so the 

recommendation to ING is to incorporate circularity in their risk ratings to both better reflect the 

true risk rating of construction companies, but also to financially motivate their clients to become 

more circular, as this will lead to lower risk ratings, which in turn leads to better rates on their loans 

which can lead to significant savings. 

The key takeaways from this thesis are that in many cases, a circular business is faced with less 

uncertainty than a linear business. There are exceptions to this, but based on existing literature and 

studies, this is the general trend found. Furthermore, when investigating a range of different 

metrics, the CTI was deemed most appropriate for financial institutions to use, as it shows how 

companies are benefitting financially through their circular initiatives. Another key finding is that 

under ING’s current risk ratings, circularity is not reflected in any way, so including circularity would 

benefit them and construction companies looking to become more circular.  

6.1 Limitations 
One of the main limitations encountered in this project was the time constraints. The research had 

to be carried out over the course of my contract with ING, which was 4 months. 

The typical duration of a bachelor assignment is 10 weeks, which is not enough time to thoroughly 

investigate every aspect that could be investigated. Furthermore, my contract with ING was 4 
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months, which proved to be an issue as there was not enough time to contact the construction 

companies investigated as validation of the findings. 

When carrying out calculations for the CTI indicators for the 6 construction companies in ING’s 

portfolio, data availability and quality was an issue. Part of the data needed was available, but for 

each company the data was in a slightly different format and presented in a different context. This 

means that assumptions had to be made to complete the calculations, which sheds doubt on the 

reliability of the results. Despite this limitation, this was the expected result, as circularity isn’t 

included in ING’s risk assessments, which was confirmed by an ING employee in the corporate 

lending department responsible for the construction industry. Since this result was expected by ING 

employees, the validity of the general results (circularity is currently not reflected in risk 

assessments) can be trusted despite the assumptions that were made.  

Rewrite, saying it was an expected result because circularity not used, but further investigations 

needed to confirm findings. 

As input for the most relevant KPIs to consider and as verification of the findings, the construction 

companies included in the research population were contacted to schedule interviews. However, 

only one company responded, meaning that the input for the KPIs was limited. Furthermore, my 

contract with ING was already over by the time validation of the results was needed, which meant 

that contacting the construction companies could not be contacted. Therefore, this validation did 

not take place. However, even if my contract with ING had not expired, considering the lack of 

responses in the input stage, it’s doubtful whether they would have been more responsive in the 

verification stage. This is nonetheless a limitation, as input from construction companies would have 

provided more support and confirmation of the findings. 

6.2 Recommendations 
Based on the findings of this study, it is recommended that ING include circularity as a qualitative 

section in their risk assessments for loans in the construction industry. This is particularly important 

as the study showed that there is currently no correlation between circularity and risk rating under 

ING's current risk rating model. 

Including circularity as a qualitative section in risk assessments will allow ING to better reflect the 

risk of the loan and promote circularity in the construction industry. This will involve the 

identification of more circular companies and giving them lower rates, incentivizing them to adopt 

more circular practices. This, in turn, will lead to a more sustainable and circular economy. It will also 

allow ING to better assess the risk of the loan, as companies that adopt circular practices are often 

more resilient to economic shocks and less likely to experience supply chain disruptions. 

To achieve this, ING should provide guidance and support to companies to help them adopt more 

circular practices. This could include training programs, networking events, and financial support for 

circular initiatives. This will not only help companies become more circular but will also increase the 

overall adoption of circular practices in the construction industry. 

Finally, it is recommended that ING monitor the effectiveness of their circularity section in risk 

assessments and evaluate its impact on the construction industry's circularity. This will allow ING to 

make any necessary adjustments and continuously improve their efforts to promote circularity in the 

construction industry. 

Furthermore, the following recommendations are suggested for further research in order to build 

upon the findings of this thesis and contribute to the existing knowledge in the field: 
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Use a wider selection of construction companies: the sample of construction companies used in this 

study was limited to ING’s CSC clients and may not be representative of the broader construction 

industry. Future research should consider using a wider selection of construction companies of 

different sizes and from different countries to provide a more comprehensive understanding of the 

how circularity in the construction industry impacts PD and credit risk. 

Study other industries: while this study focused on the construction industry, it is important to 

recognize that other industries may face similar challenges and opportunities in implementation of 

circularity and the de-risking effect it presents. Therefore, it would be beneficial to expand the 

research to other resource intensive industries to compare and contrast circular business practices 

and determine whether the de-risking effect seen in this research is also seen in other industries.  

Perform the research with a more complete data set: this study relied on data collected from annual 

reports, which had limitations in terms of the completeness of the data. Future research could 

collect data from other sources such as project documents, project team members, and stakeholders 

to obtain a more complete set of data and perform the circularity calculations more accurately. 

Perform more in-depth research in the statistical link between circularity and the probability of 

default: while this study has shown that circularity has a statistically significant effect on the 

probability of default, further research could be done to explore this relationship in more detail. 

Specifically, more advanced statistical analysis could be performed to investigate the nature and 

strength of this relationship, including any potential moderating or mediating variables. This would 

provide a more nuanced understanding of how circularity can impact credit risk and inform the 

development of more accurate credit scoring models. 

By implementing these recommendations, future research can further contribute to the 

understanding of the circular economy and its impact on credit risk and long-term success in the 

construction industry and beyond. 
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Appendix A: CTI Manual (World Business Council for Sustainable 

Development & KPMG, 2022) 
Module 1: Close the Loop 
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Module 2: Optimize the Loop 

 

 

 

 

 

Module 3: Value the Loop 
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Appendix B: Circulytics (Ellen MacArthur Foundation, 2022) 
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